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1. THE RESEARCH PROBLEM 
1.1 Backqround 
Sorghum i s  t he  most w i d e l y  grown food crop i n  E th iop ia .  It 
t h r i v e s  i n  a  range o f  agro-c l imat ic  zones i n c l u d i n g  h igh  and low 
a1 t i t u d e s .  High a1 ti tude sorghums grow s a t i s f a c t o r i l y  a t  a1 ti tudes 
as h i l h  as 2,300 meters where mean temperatures range from a  minimum 
of  14 C t o  26 C. I n  general, sorghum y i e l d s  have been r e l a t i v e l y  low 
i n  E th iop ia .  I n  1976 approximately 1  m i l  l i o n  hectares of sorghum 
were under c u l t i v a t i o n .  Average y i e l d  was 1  t o n  per hectare. About 
90 per  cen t  o f  t h e  product ion  i s  consumed as ' i n j e r a ' ,  a  s t a p l e  food 
i n  E th iop ia .  Sorghum i s  a l s o  used i n  home brewed beverages; and 
sorghum stocks and leaves a re  used as fuel ,  as b u i l d i n g  ma te r ia l s  and 
as feed f o r  1  ivestock.  
E th iop ia  i s  probably the  o r i g i n a l  home of sorghum and i s  t h e  
source of many w i l d  and c u l t i v a t e d  forms adapted t o  a  wide range o f  
growing cond i t ions .  Consequently E th iop ia  i s  a  valuable reservo i  r 
o f  d l  verse genet i  c  mater i  a1 f o r  sorghum breeders throughout t h e  
wor l  d. 
Sorghum research began i n  E th iop ia  i n  t h e  mid 1950s a t  t h e  
Alemaya Col lege o f  Ag r i cu l t u re .  Local c o l l e c t i o n s  and U.S. i n t r o -  
duct ions were screened f o r  h igh  y i e l d  and a d a p t a b i l i t y  t o  h ighland 
envi  ronments by a  team from Oklahonla S t a t e  U n i v e r s i t y  who had de- 
veloped the  Col lege under a  g r a n t  from the  Un i ted  Sta tes  Agency f o r  
I n t e r n a t i o n a l  Development (USAID). I n  t h e  l a t e  1960s t h e  M i n i s t r y  of 
Agr i  c u l  t u r e  formed the Nat iona l  Crop Improvement Commi t t e e  (NCIC) , 
and delegated the  na t i ona l  responsi b i  1  i ty f o r  sorghum improvement t o  
t h e  Alemaya Col lege o f  A g r i c u l t u r e .  This n a t i o n a l  r e s p o n s i b i l i t y  
e n t a i l e d  organ iz ing  t h e  annual sorghum Nat iona l  Y i e l d  T r i a l s  (NYT) 
f o r  a1 1 experimental  s t a t i o n s .  A1 though Alemaya served w e l l  i n  
i d e n t i f y i n g  su i  t a b l e  c u l  t i v a r s  f o r  h igh land areas, NYT r e s u l t s  con- 
f irmed t h a t  i t  was impossib le t o  develop and screen s u i t a b l e  var ie -  
t i e s  fo r  lowland and low r a i n f a l l  cond i t ions  a t  Alemaya. It became 
ev iden t  t h a t  a  na t i ona l  sorghum improvement program was requ i red  t o  
c a t e r  t o  t he  needs o f  a l l  t h e  sorghum gruv ing  zones o f  E th iop ia .  
1.2 Rec ip ien t  I n s t i t u t i o n  
I n  1971 , the East  A f r i c a  Cereals Research Conference was 
he ld  a t  the  Alemaya Col lege o f  Ag r i cu l t u re .  Soon a f t e r  I D R C  was 
approached by t h e  Dean o f  t h e  Facu l t y  o f  A g r i c u l t u r e  a t  Alemaya 
Col lege concerning support  f o r  a  n a t i o n a l  sorghum improvement pro- 
gram. I t  was envisaged t h a t  I D R C  support  would e s t a b l i s h  a  n a t i o n a l  
sorghum improvement program and t h a t  E t h i o p i a  would become a  major 
p a r t i c i p a n t  i n  t h e  proposed i n t e r n a t i o n a l  sorghum network t o  be co- 
o rd ina ted  by the  I n s t i t u t e  f o r  Crops Research i n  t he  Semi-Arid 
Tropics (ICRISAT) i n  Ind ia .  
Phase I of the  p r o j e c t  was i n i t i a t e d  i n  1973. The Alemaya 
College of A g r i c u l t u r e  of Hai l e  Selasse U n i v e r s i t y  (now Addis Ababa 
Univers i  ty, AAU) was chosen as the  r e c i p i e n t  i n s t i t u t i o n  because: 
a) t he  Col lege had na t iona l  r e s p o n s i b i l i t y  f o r  sorghum 
improvement; 
b )  a very corlipetent E th iop ian p l a n t  breeder was on s t a f f  a t  
the College; 
and c )  t he  Col lege coul d provide research ass is tan ts  and t ra inees;  
d) essen t ia l  research f a c i l  i t i e s  and admi n i s  t r a t i v e  support 
coul d be provided. 
I n  Phase 11, the k th iop ian  Sorghum Improvement Program (ESIP) 
was establ ished.  This i s  a senii-autonomous research i n s t i t u t i o n  
which has been g i  ven the n a t i  onal responsi b i  1 i ty f o r  sorghum improve- 
ment research. E S I P  i s  a d m i n i s t r a t i v e l y  l i n k e d  t o  AAU, s ince t h e  
I D R C  agreement I s  w i t h  t h e  Un ive rs i t y .  ESIP i s  ope ra t i ona l l y  l i n k e d  
t o  the  I n s t i t u t e  o f  A g r i c u l t u r a l  Research (IAR), which has the  
nat iona l  responsi b i  1 i ty t o  coordinate a g r i  c u l  t u r a l  research and main- 
t a i n s  an overview of t he  ESIP research program. I D R C  has been the  
exc lus ive  f i n a n c i e r  o f  ESIP, and i n  t h i s  way ESIP has remained inde- 
pendent o f  t he  Government s t ruc tu re .  ESIP was conceived by  the pro- 
j e c t  leader i n  Phase I. Two key fac to rs  which a l lowed the  develop- 
ment o f  the  i n s t i t u t i o n  i n  Phase I 1  were: 
a) t he  p r o j e c t  leader  was released from h i s  r e s p o n s i b i l i t i e s  
as Head o f  the  P lan t  Sciences Department a t  t h e  College; and 
b )  the  I n s t i t u t e  o f  A g r i c u l t u r a l  Research (IAR) provided the 
program w i t h  experimental s i t e s  a t  s i x  research s t a t i o n s  throughout 
the  country. 
ESIP has es tab l ished headquarters a t  Nazreth, s i t u a t e d  i n  a 
low1 and zone about 50 m i  les southeast o f  Add1 s Ababa. There i s  a 
s t a f f  of 25 cons is t i ng  o f  t he  p r o j e c t  leader, a professional  agron- 
omist, an administ rator ,  a secre tary  and research ass i s tan ts  (see 
Graph 1).  A l together  there  are seven research s i t es ,  four of which 
are  located i n  lowland zones and th ree i n  the  h igh land zones. 
Object ives 
I n  Phase I, t h e  p r o j e c t  was l i m i t e d  t o  improving sorghum 
v a r i e t i e s  i n  the  h igh land zones because o f  t he  l o c a t i o n  o f  t h e  
Alemaya Col lege o f  Agr icu l  tu re .  
The ob jec t i ves  o f  the  p r o j e c t  were: 
- 
a) t o  screen the  e x i s t i n g  sorghum c o l l e c t i o n  i n  order  t o  
I d e n t i f y  the  b e s t  types and t o  add t o  t h i s  c o l l e c t i o n  as oppor tun i ty  
o f fe rs ;  and . . ./B-3 

b )  t o  i n te rc ross  i d e n t i f i e d  super io r  types, and a l so  t o  
cross these w i t h  e l i t e  lowland types from o the r  count r ies  i n  order  t o  
ob ta in  sorghums which c o h i n e  b e t t e r  y i e l d  and p l a n t  type w i t h  
acceptable g r a i n  q u a l i t y  f o r  t he  h ighland areas o f  E th iop ia .  
I n  Phase 11, the  objectives were considerably expanded t o  i n -  
clude improvement of bo th  h igh land and lowland sorghum v a r i e t i e s .  
The s p e c i f i c  ob jec t ives  were: 
a) t o  sys temat i ca l l y  c o l l e c t ,  c l a s s i f y  and screen the  
valuable indigenous sorghum germ plasm f o r  i t s  s u i t a b i l i t y  as breed- 
mater ia l  i n  b e t t e r  E th iop ian sorghums; 
b )  t o  screen and t e s t  improved sorghums i n  the various 
ecol ogi ca l  zones o f  E t h l  opi  a; 
c)  t o  cont inue and expand s tud ies  on crop agronow and the  
determinat ion o f  optimum inputs  needed t o  provide maximum ga in  t o  
the  small farmer; 
d) t o  i n i t i a t e  t r i a l s  conducted by farmers i n  t h e i r  own 
f l e l d s ;  
e )  t o  develop r e s i s t a n t  v a r i e t i e s  and crop p r o t e c t i o n  tech- 
nology t o  con t ro l  pests, diseases, and t h e  p a r a s i t i c  witchweed 
St r iga ;  
f )  t o  evaluate f o r  t h e i r  q u a l i t y  as a source o f  ' i n j e r a '  
( the  l o c a l  food) those sorghum l i nes  which perform w e l l  under t r i a l  ; 
g) t o  prov ide  cont inued t r a i n l n g  o f  1 ocal personnel ; and 
h)  t o  develop a t e s t  cooking and qua1 i ty con t ro l  fac i  li ty. 
2. PROJECT PERFORMANCE 
2.1 Technical Achievements 
Technical achievements deal w i t h  r e s u l t s  from t h e  f i r s t  f i v e  
ob jec t1  ves out1 l ned  above. I n  add i t ion ,  work has been i n l  ti ated on 
q u a l i t y  eva lua t ion  o f  sorghum as a source o f  ' i n j e r a '  and the  t e s t  
cooking f a c i l i t y ,  however, no repor t s  are  a v a i l a b l e  t o  document the  
resu l  t s .  
The techn ica l  achievements are summari zed below. 
a) Two h igh -y ie ld ing  c u l t i v a r s ,  Alemaya 70 and Awash 1050, 
were i d e n t i f i e d  and released t o  farmers f o r  use i n  t h e  h i g h  and 
in termedia te  a1 ti tude zones. Both s u b s t a n t i a l l y  ou t  y i e l d  farmers ' 
present cu l  t i v a r s .  I n  the  low r a i n f a l l  areas these new v a r i e t i e s  
g i ve  approximately 5.0 tons/ha and i n  t h e  h igh  r a i n f a l l  areas they 
g ive  i n  the  neighbourhood o f  8.0 tons/ha. Both values are under 
experimental condi t ions and compare t o  an average on-farm y i e l d  o f  
1 ton/ha. 
For lowl  and areas, s u i t a b l e  maturing v a r i e t i e s  are almost 
absent. One v a r i e t y  Kobomash 76 has been released due t o  a c r i s i s  
s i t u a t i o n  r e s u l t i n g  from the drought. Kobomash 76 i s  a v a r i e t y  which 
has performed w e l l  i n  o the r  par ts  of the wor ld  b u t  has no t  been 
tes ted  ex tens ive ly  under Ethiopian condi t ions.  I n  1976 i t  had 
y i e l d e d  3.5 tons/ha under experimental condi t ions.  
b)  Work has been done t o  determine the  r e l a t i o n s h i p  between 
populat ion dens i ty  and y i e l d .  A t r i a l  conducted i n  1973 using 
Alemaya 70 a t  seven p l a n t  dens i t i es  i n d i c a t e d  the s u p e r i o r i t y  o f  75 
cm by 15 cm spacing which gave 90,000 plants/ha. A second t r i a l  
shaved decl ines i n  y i e l d  when rw spacing belav 20 cm. I n  1974, a 
fu r the r  t r i a l  us ing f o u r  v a r i e t i e s  a t  s i x  populat ion dens i t ies  showed 
t h a t  under adequate moisture and f e r t i l i z e r  condi t ions,  t a l l  v a r i -  
e t i e s  (e.g. Alemaya 70) gave a p o s i t i v e  response i n  terms of y i e l d  
t o  h igher populat ions (166,000 plants/ha) . 
c )  With respect t o  ra tes  of f e r t i l i z a t i o n ,  i t  was found t h a t  
there  i s  a p o s i t i v e  response t o  i ncreased appl i c a t i  ons of phosphorous 
bu t  n o t  f o r  n i t rogen when app l ied  t o  the h ighland va r ie t i es .  So f a r  
the  opt imal a p p l i c a t i o n  ra tes  appear t o  be 46 kg of n i t rogen  per 
hectare and 48 kg of phosphorous per hectare. 
d) In tercropp ing t r i a l s ,  though l i m i t e d ,  i n d i c a t e  t h a t  t o t a l  
y i e l d s  were increased by less than 15 per  cent when sorghum was i n t e r -  
cropped w i t h  Eth iop ia  10 h a r i c o t  beans. I n  some cases, a poor choice 
of in tercrops , such as cowpea, resu l ted  i n  decreased y i e l d s  of as 
much as 40 per cent. This i s  apparently due t o  the vigorous competi- 
t i o n  on the  p a r t  of the  cowpea f o r  s o i l  n u t r i e n t s .  
e) An important p a r t  of the research program has been t o  
deterniine the major diseases and pests o f  sorghum i n  Eth iop ia  along 
w i t h  the most commonly found weeds, and t o  develop methods f o r  t h e i r  
con t ro l .  Surveys have shown t h a t  weed con t ro l  i s  important  s ince 
losses from weeds can reduce y i e l d s  by 25 per  cent. Tests conducted 
on the major broad lea f  weeds, i n d i c a t e  t h a t  atrazine-based herb i -  
cides are the most e f fec t i ve  form o f  cont ro l .  A major unsolved 
problem i s  the development of a con t ro l  f o r  s t r i g a .  I t  i s  be l ieved 
t h a t  if the weed can be e f f e c t i v e l y  con t ro l  led, a major hu rd le  w i l l  
be overcome i n  increas ing Ethiopian sorghum output. A 1 i m i  t ed  
s t r i g a  con t ro l  program i s  present ly  be ing undertaken i n  the  p ro jec t .  
The surveys have a l so  i d e n t i f i e d  12 major sorghum diseases 
and 13 types of pests, which have been c l a s s i f i e d  i n t o  general, high- 
land o r  lowl  and s p e c i f i c ,  and/or h igh r a l n f a l  I- low r a i n t ' a l l  speci f ic .  
This c l a s s l  fi cat ion  a1 1 ows researchers t o  es t imate  the frequency of 
occurrence of the  various pests and diseases by region, and t o  con- 
cent ra te  t h e i r  con t ro l  e f f o r t s  i n  those areas. 
f )  One o f  t h e  ob jec t i ves  o f  ESIP has been the  c o l l e c t i o n  o f  
E th iop ian sorghums. As of the  1977 crop season there  was a co l l ec -  
t i o n  o f  E th iop ian sorghum v a r i e t i e s  nunbering over 5,700. This 
co l  l e c t i o n  has been made f ree l y  ava i l ab le  t o  o the r  cooperat ing 
na t iona l  programs and t o  ICRISAT. The v a r i e t a l  development program 
has concentrated on pure l i n e  se lec t ion ,  the pedigree method and 
hyb r id i za t i on .  For pure l i n e  se lec t ion ,  ESIP has been gather ing 
between 500 t o  1,000 new Eth iop ian sorghums every year  and growing 
them ou t  fo r  eva luat ion  purposes. 'The pedigree method i s  the cross- 
i n g  program i n v o l v i n g  Eth iop ian and e x o t i c  v a r i e t i e s .  I n  t o t a l  t he re  
are  137 parents invo lved i n  11 major combination blocks. A h y b r i d  
program s t a r t e d  i n  1977, and i s  based on 10 male s t e r i l e  1 ines and 
163 p o l l i n a t o r s .  Combinations were made i n  the  off season nursery 
and 1,630 d i f f e r e n t  F1 hybr ids were p lan ted f o r  y i e l d  t r i a l s  i n  1977. 
2.2 I n s t i t u t i o n a l  and Personnel Development 
ESIP i s  a unique research i n s t i t u t i o n  i n  Eth iopia,  because of 
i t s  semi-autonomous s t ruc tu re .  Th is  s t r u c t u r e  has f a c i l  i t a t e d  t h e  
rap1 d expansion I n  the  research program because program decisions 
made by the  p r o j e c t  leader have been implemented imnediate ly  w i t h o u t  
bureaucrat1 c del ay. 
'The op in ion  of s t a f f  and the  r a p i d  expansion and accomplish- 
ments o f  t he  program suggest t h a t  the  semi-autonomous s t r u c t u r e  has 
been an e f fec t ive  method o f  running the program. A t  the  same time, 
t h i s  s t r u c t u r e  can on ly  be maintained i n  i t s  present  form i f  ex terna l  
funding continues. ESIP w i l l  probably have t o  become formal ly  
associated w i t h  I A R ,  if i t  intends t o  secure government funds f o r  
f u t u r e  operat ions. 
Before 1973, there  were no Eth iop ian s c i e n t i s t s  workivg f u l l -  
t ime on sorghum improvement, During t h i s  p ro jec t ,  four Eth iopian 
students, who had obtained undergraduate degrees i n  p l a n t  science 
from the Alemaya College o f  A g r i c u l t u r e  and worked on the  p r o j e c t  f o r  
one ye=, have completed M.Sc. degrees i n  Nor th  America. Three of t he  
t ra inees were funded d i r e c t l y  from the  p r o j e c t  and one condidate was 
ab le  t o  ob ta in  an independent scholarship. P r i o r  t o  the  graduate 
t r a i n i n g ,  two of the candidates had taken shor t  t r a i n i n g  courses ( 4  
months) a t  ICRISAT t o  acquaint  them w i  t h  the  operat ion of a crop 
improvement program. 
Due t o  the  p o l i t i c a l  s i t u a t i o n  i n  Eth iop ia ,  one of the  four 
students has returned t o  E th iop ia  and i s  working as the  agronomist 
on the  p ro jec t .  The o t h e r  th ree are cont inu ing t h e i r  s tud ies  a t  the 
Ph.D. l e v e l  i n  North America and p lan  t o  r e t u r n  t o  E th iop ia  when the  
p o l i t i c a l  c l imate  becomes more favourable. It i s  hoped t h a t  f u tu re  
graduate t r a i n i n g  can be obtained a t  a u n i v e r s i t y  c lose t o  ICRISAT t o  
enable students t o  combine course work w i t h  p r a c t i c a l  experience. 
- 
I n  add i t ion ,  ESIP has t r a i n e d  a t o t a l  o f  16 research ass is -  
tants.  The t ra inees  are  h igh school graduates who rece ive  on-the-job 
t r a i n i n g  which enables them t o  undertake the  m a j o r i t y  o f  ESIP f i e l d  
and l abo ra to ry  s tud ies  . For one nionth t h e  research ass i s tan ts  
undergo a  t r a i n i n g  seminar a t  Nazreth which reviews the  techn ica l  
a c t i v i t i e s  of t h e  yea r  and prepares t h e  research program f o r  t he  new 
year. With on ly  two pro fess iona l  s c i e n t i s t s  on s t a f f ,  t he  research 
ass i s tan ts  have made an impor tan t  c o n t r i b u t i o n  t o  the  p ro jec t .  There 
i s  a l s o  a  t r a i n i n g  program f o r  20 young female h igh  school s tudents 
who take a  s h o r t  course every y e a r  a t  Nazreth t o  t r a i n  i n  t h e  tech- 
niques o f  sorghum emascul a t i  on. 
An agronomist t ra inee ,  who re turned t o  ESIP f o l l o w i n g  an 
M.Sc. course i n  Canada prov ided the  f o l l o w i n g  assessment o f  t h e  t r a i n -  
i n g  program. F i r s t ,  it was valuab l e  t o  have worked i n  t h e  p r o j e c t  
f o r  a  yea r  p r i o r  t o  t h e  s t a r t  of the  post-graduate t r a i n i n g  (a  
normal pol i c y  of the  E th iop ian  Government). Next, t h e  guarantee of 
a  permanent j ob  i n  t h e  p r o j e c t  f o l l o w i n g  t h e  t r a i n i n g  program pro- 
vided an i n c e n t i v e  t o  r e t u r n  t o  t h e  p r o j e c t ,  and f i n a l l y  t h a t  i t  
would be valuable i f  postgraduates were a l lowed t o  spend t ime a t  an 
I n t e r n a t i o n a l  A g r i c u l t u r a l  Research Centre ( IARC) t o  gal n  up-to-date 
i n fo rma t ion  on recent  advances i n  t h e i r  f i e l d  o f  i n t e r e s t .  
Management and Program Planning 
Because ESIP i s  a  smal l  o rgan iza t ion ,  t h e r e  has been no 
management o r  adv isory  committee es tab l  i shed i n  t h e  p ro jec t .  The 
p r o j e c t  leader  i s  respons ib le  f o r  dec i s ion  making and p r o j e c t  opera- 
t i o n .  S t a f f  tu rnover  has been very low, and the  p r o j e c t  leader  and 
IAR s t a f f  s t a t e d  t h a t  t he  morale and enthusiasm of ESIP s ta f f  has 
been c o n s i s t e n t l y  high. These i n d i c a t o r s  suggest t h a t  t h e  manage- 
ment has been successful .  
ESIP program p lann ing  and review i s  t h e  d i r e c t  respons ib i l  l t y  
of the  p r o j e c t  leader. I n  t he  na t i ona l  contex t  the  IAR has estab- 
1  ished t h e  Nat ional  Crop Improvement Committee (NCIC) which reviews 
a l l  a g r i c u l t u r a l  research programs annual ly .  For  each of t h e  main 
crops the re  i s  a  subcommittee and coord ina tor .  I n  t he  case of 
sorghum, t h e  l eader  o f  ESIP I s  t h e  coo rd lna to r  o f  the  sorghum sub- 
committee and r e p o r t s  on ESIP's a c t i v i t i e s  t o  the  N C I C .  This  formal 
l i nkage  w i t h  the  NCIC has kep t  the  IAR and the  Government f u l l y  
aware of ESIP's a c t i v i t i e s  and program. 
Program p lann ing  and eva lua t i on  a l s o  resu I t s  from contacts 
w i t h  ex te rna l  o rgan iza t ions  through exchange v i s i t s ,  workshops, f i e 1  d  
days, etc .  For example, t h e  ESIP workshop i n  October 1977, had 
i n v i t e d  guests from ICRISAT and Texas A & M u n i v e r s i t y  who discussed 
the  ESIP program thoro,ughly w i t h  t h e  s t a f f .  
The o n l y  w r i t t e n  record o f  ESIP's a c t i v i t i e s  appears i n  the  
f o u r  Progress Reports which have been prepared f o r  IDRC, and i n  t he  
pmceed i  ngs of t h e  October workshop. 
2.4 Admin i s t ra t i ve  and F inanc ia l  Problems 
With the establ ishment  o f  ESIP i n  Phase 11, an i n t e g r a l  
a d m i n i s t r a t i v e  system was developed. Problems i n  the  p r o j e c t  i nc lude  
the  fo l lowing:  
a) Since ESIP i s  no t  l e g a l l y  cons t i t u ted ,  a l l  f i nanc ia l  
t ransac t ions  between I D R C  and ESIP must be t rans fe r red  through AAU 
and t h e  Alemaya Co l l e  e  of Ag r i cu l t u re .  This  procedure creates delays 9 f o r  rece i v tng  funds o  up t o  one month. 
b )  AAU requ i res  f i nanc ia l  statements from ESIP every two 
months be fore  funds w i l l  be released. These statements are s t r u c t u r e d  
d i f f e r e n t l y  from those by I D R C  which has forced ESIP t o  w r i t e  two 
d i f f e r e n t  accounting reports, one f o r  AAU and one f o r  IDRC. 
c )  Expenditures have no t  occurred a t  t he  r a t e  o u t l i n e d  i n  
the  o r i g i n a l  budget. On a  cumulat ive bas is  (1973-1977) 69 per  cent  
o f  t he  budgeted funds were spent. The r a t e  o f  expendi ture has va r ied  
from 39 pe r  cent  t o  172 pe r  c e n t  o f  budget l e v e l s .  (See Appendix 'A ' ) .  
Two items f o r  which ac tua l  expenditures have n o t  met the  planned 
budget are t r a i n i n g  and c a p i t a l  purchasing. 
i )  The t r a i n i n g  program d i d  n o t  become opera t iona l  i n  
Year 1  o f  the p r o j e c t  because o f  a  government r e g u l a t i o n  which r e -  
qu i red  t h e  students t o  undertake on-the-job t r a i n i n g  f o r  one year.  
ii ) A l l  l o c a l  purchases have been made by  the  ESIP 
Admin is t ra t ion .  There have been continuous problems w i t h  the pur- 
chase of fore ign i tems because i t  i s  d i f f i c u l t  t o  ob ta in  clearance 
f o r  f o r e l  gn exchange expenditures; supp l i e rs  have been re1  uc tan t  t o  
sh ip  supp l ies  t o  Eth iopia;  and a g r i c u l t u r a l  research equipment has a  
low p r i o r i t y  f o r  customs clearance and handl ing. 
d) ESIP has r e c r u i t e d  and h i r e d  s t a f f  independent o f  IAR o r  
AAU. However, no terms o f  se rv i ce  o r  personnel p o l i c i e s  have been 
developed. ESIP has n o t  p rov ided f o r  superannuation o r  insurance f o r  
personnel. These bas ic  procedures are requirements of E th iop ian  law 
and i t  i s  d i f f i c u l  t t o  determine how ESIP has operated w i thou t  abid- 
i n g  b y  these regu la t i ons  . Arrangements are  c u r r e n t l y  being worked 
out  w i t h  IAR t o  account f o r  these procedures. 
e )  The p r o j e c t  leader  est imates t h a t  he spends up t o  25 pe r  
cent  o f  h i s  t ime on admin i s t ra t i on ,  f i n a n c i a l  r e p o r t s  and equipment 
purchasing. The procedure o f  h i  r i n g  an a d m i n i s t r a t i v e  a s s i s t a n t  has 
released the p r o j e c t  leader  from many o f  t h e  a d m i n i s t r a t i v e  d u t i e s  
a l l ow ing  him t o  devote more t ime t o  the  research program. 
2.5 Nat iona l  Linkages 
ESIP has es tab l i shed  an in fo rmal  assoc ia t i on  w i t h  t h e  
E th iop ia  N u t r i t i o n  I n s t i t u t e  (ENI). I n  Phase 11, ESIP approached 
EN1 fo r  ass is tance by t e s t i n g  h lgh l y s i n e  sorghum v a r i e t i e s  f o r  
n u t r i t i o n a l  qual i ty and acceptab i l  i ty .  F ive  h lgh  l y s i n e  v a r i e t i e s  
have been t e s t e d  a t  t h ree  i n t e r v a l s .  
I n  Phase 11, ESIP a l s o  es tab l i shed  a  k i t chen  i n  Alemaya which 
t e s t s  improved v a r i e t i e s  w i t h  v i l l a g e  women f o r  cooking, t a s t e  and 
v i sua l  q u a l i t i e s .  The k i t c h e n  i s  run  by a  h igh  school graduate w i t h  
t r a i n i n g  i n  home economics. IDRC has prov ided techn ica l  advice on 
the  opera t ion  of the  t e s t  k i tchen.  I n  bo th  of  these cases i t  i s  
d i f f i c u l t  t o  determine progress achieved because no r e p o r t s  have been 
made a v a i l a b l e  o f  the  t e s t  r e s u l t s .  
ESIP recognizes t h e  importance o f  t e s t i n g  sorghum v a r i e t i e s  
fo r  n u t r i t i o n a l  qual i ty  and acceptabi li ty  amonst consumers and t o  
t h i s  end they  have developed an assoc ia t i on  w i t h  ENI. It was the  
impression of IDRC s t a f f  t h a t  formal l i a i s o n  should be developed 
between ESIP and ENI. EN1 ' s  i n p u t  i n t o  the  opera t ion  and management 
of ESIP's t e s t  k i t chen  would be a  l o g i c a l  p o i n t  f o r  assoc ia t ion ,  
however, ESIP would have t o  make resources a v a i l a b l e  t o  a l l ow  EN1 t o  
become i nvol ved i n  t he  p r o j e c t .  
2.6 The Bene f i c i a ry  
One area of ESIP's program which has developed s low ly  r e l a -  
t i v e  t o  t h e  improvement program i s  t he  re1  a t i o n s h i p  between research, 
extension and the  bene f i c i a ry .  Sorghum i s  an impor tan t  subsistence 
crop and there  i s  no doubt t h a t  sorghum product ion  w i  11 be increased 
i f  an e f f e c t i v e  extension se rv i ce  i s  ab le  t o  work w i t h  t h e  farmers. 
The importance o f  1  i nks  w i t h  the  extension serv ices  were 
recognized by t h e  p r o j e c t  leader  a t  t h e  beg inn ing  o f  t he  p r o j e c t .  
A1 though the re  was no d i r e c t  r e l a t i o n s h i p  between t h e  Col lege of 
A g r i c u l t u r e  and the  Extension and Implementat ion Department (EPID) 
o f  t h e  M i n i s t r y  o f  Ag r i  cu l  tu re ,  t h e  p r o j e c t  organized demonstrat i  on 
p l o t s  on farmers '  f i e l d s  w i t h i n  easy reach o f  Alemaya showing t h e  
advantages o f  new v a r i e t i e s  w i t h  1  i t t l e  f e r t i  1  i zer  and good agronomic 
p rac t i ces .  
Over the l l f e  o f  t he  p r o j e c t  t he  amount o f  work which has 
taken p lace d i  r e c t l y  between ESIP and farmers has been 1  i m i t e d  because: 
a) ESIP has had few v a r i e t i e s  ready t o  be released; and 
b )  there  i s  no e f f e c t i v e  extension u n i t  o r  seed mu1 t i p 1  i- 
c a t i o n  system i n  Eth iop ia .  
Despite these problems, i n  1977 ESIP re leased improved v a r i e t i e s  and 
worked d i r e c t l y  w i t h  farmers i n  t he  f o l l o w i n g  ways: 
a)  The Alamake Ikobo Regional Development P r o j e c t  f o r  the 
Re1 i e f  and R e h a b i l i t a t i o n  Comnission has p lanted about 17 hectares 
o f  Kobomash 76 i n  the  Kobo reg ion f o r  seed m u l t i p l i c a t i o n .  The seed 
w i l l  be released t o  farmers i n  the reg ion  as soon as i t  i s  avai lable.  
b )  ESIP i s  cooperat ing w i t h  a government farm i n  the  
Chercher H i  ghl ands by p rov i  d i  ng sorghum seed for  mu1 ti p l  i ca ti on. 
T h i r t y  hectares of Alemaya 70 and Awash 1050 were p lanted on t h i s  
farm for  distribution t o  farmers i n  the  region. 
c )  E S I P  has encouraged IAR research s ta t i ons  p a r t i c i p a t i n g  
i n  the  sorghum Nat ional  Y i e l d  T r i a l s  (NYT's) t o  re lease seed from 
the experimental p l o t s  o f  the v a r i e t i e s  which perform bes t  a t  the  
s ta t i on .  
d) E S I P  provided seed t o  E P I D  i n  t h e  Naza Area which was sub- 
sequently m u l t i p l i e d  and d i s t r i b u t e d  t o  about 40 farmers. The har- 
vest  f o r  1977 has not  been completed and the re fo re  r e s u l t s  are  
unavai 1 able. 
e) Research ass is tants  have been working d i r e c t l y  w i t h  
farmers a t  the  research s ta t i ons .  Earmers have been coming t o  the 
s t a t i  on i n q u i r i n g  about improved v a r i e t i e s  and management 
techniques. 
f )  Cooking, t a s t e  and v i sua l  t e s t i n g  o f  sorghum v a r i e t i e s  
have been c a r r i e d  out  w i t h  v i l l a g e  women a t  the  ESIP t e s t  k i tchen i n  
A1 emaya. 
2.7 The De l i ve ry  System 
I n  future E S I P  w i l l  have t o  consider mechanisms which ensure 
a f i r m  r e l a t i o n s h i p  i s  es tab l ished between E S I P  s t a f f ,  t he  farmers 
and users of sorghum. To t h i s  end, ESIP should continue t o  develop 
re la t i onsh ips  w i t h  E P I D  s t a f f  by p rov id ing  informat ion on E S I P  v a r i -  
e t i e s  and by making seed ava i lab le .  ESIP should a l so  encourage the 
devel opnient o f  complementary mechanisms t o  EPID. The fo l l ow ing  have 
been discussed: 
a)  The Food and A g r i c u l t u r a l  Research Sub-council o f  t he  
Ethiopian Sclence and Technology Comrnfssion has i n  conjunct ion w i t h  
IAR and E P I D  developed a program i n  s i x  p i l o t  v i l l a g e s  whereby t h e  
farmers, extension workers and s c i e n t i s t s  w i l l  work together i n  de- 
f i n i n g  t h e  requirements and const ra in ts  o f  famers ,  and developing 
methods t h a t  w i l l  make technology ava i lab le  t o  the  fanning 
community. The r e s u l t s  o f  t h i s  work could have a dramatic e f fec t  on 
the f u t u r e  s t r u c t u r e  o f  EPID. 
b) A Nat ional  Seed Council (NSC) has been es tab l  ished t o  
recomnend a p o l l c y  t o  the  Government on the m u l t i p l i c a t i o n  of seed 
fir release t o  farmers. The suggestion i s  t o  encourage peasant 
associat ions t o  grow seed i n  l a r g e  q u a n t i t i e s .  The NSC w i l l  buy the 
seed and d i s t r i b u t e  i t  t o  farmers through EPID.  The process of seed 
m u l t i p l i c a t i o n  i s  very complex and i t  i s  un l ' l ke ly  t h a t  a program w i l l  
be implemented i n  t h e  near fu ture .  
These mechanisms t o  st rengthen t h e  1 inkage between t h e  re- 
search and the  benef ic ia ry  are 1 onger term propos i t ions .  I n  the  
sho r t  term E S I P  w i l l  be requ i red  t o  expand t h e i r  mandate t o  i nc lude  
the  m u l t i p l i c a t i o n  and d i s t r i b u t i o n  of improved seed t o  farmers. I n  
fact,  E S I P  has planned t h a t  one of t h e  r e t u r n i n g  graduate students 
w i l l  take  t h e  p o s i t i o n  of Farm T r i a l s  O f f i c e r  t o  improve t h e  r e l a -  
t i o n s h i p  between ESIP and the  farmers. 
2.8 Regional Linkages 
E S I P  has developed s t rong  l i n k s  w i t h  reg iona l  programs and 
i n t e r n a t i o n a l  i n s t i t u t i  ons. The s t rongest  i n t e r n a t i o n a l  1 inkage has 
developed w i t h  ICRISAT, and inc ludes seed exchange, exchange of 
techn ica l  information, workshops, and s h o r t  t r a i n i n g  courses. 
I n  the  past, ESIP cooperated w i t h  the A r t  d Land A g r i c u l t u r a l  
Development (ALAD) Program (now ICARDA) by p rov id ing  ALAD w i t h  the  
f a c i l i t i e s  and support  f o r  an off-season nursery. Other seed 
exchange programs have developed between E S I P  and Texas A 81 M 
Un ive rs i t y ,  Nebraska Un ive rs i t y ,  Purdue Un ive rs i t y ,  FA0 Near East 
and North A f r i c a  Regional P r o j e c t  on F i e l d  Crops, and t h e  CIMMYT 
Col d To1 e ran t  Sorghum Program. 
A t  t he  reg iona l  l e v e l ,  E S I P  represents E th iop ia  a t  t he  Semi- 
A r i d  Food Grain Research and Devel opment (SAFGRAD) P r o j e c t  1 ocated 
i n  Ouagadougou, Upper Vol ta. Seed exchange programs a l so  ex1 s t  w i t h  
the fo l  lowing na t iona l  programs: Sudan, Kenya, North Yemen, Ind f  a, 
Zambia, Rwanda and Niger ia .  F i n a l l y ,  i t  i s  proposed t h a t  a reg iona l  
program devoted t o  h igh  a l t i t u d e  sorghum improvement w i l l  be estab- 
l i s h e d  w i t h  E S I P  as the p r i n c i p a l  coo rd ina t ing  centre. 
3. I D R C ' S  ROLE AND INVOLVEMENT 
It was ev ident  from discussions w i t h  ESIP s t a f f  t h a t  the 
phi losophy of IDRC was we l l  understood and appreciated. I t  was n o t  
unusual t o  hear the  comnent, "we are  always encouraged by  IDRC".  
Over the  f i v e  yea r  1 i f e  of t h e  p ro jec t ,  t h e r e  have been 13 
v i s i t s  by 7 IDRC s ta f f  members and consul tants.  E S I P  s t a f f  d i d  n o t  
f e e l  t h a t  a l l  of these v i s i t s  were c r i t i c a l  t o  the  cont inued opera- 
t i o n  o f  t h e  E S I P  research program. The impor tant  v i s i t s  were t h e  
ones associated w i t h  developing the  Phase I 1  o f  the p ro jec t .  The 
number of v i s i t s  by IDRC s t a f f  (2.6 pe r  year )  i s  h igher  than the  
n o t y  of 2 moni to r  v i s i t s  t o  p r o j e c t s  per  year, however, n o t  a l l  o f  
the  v i s i t s  were d i r e c t l y  r e l a t e d  t o  the  opera t ion  of t h e  p ro jec t .  
Spec i f i c  comnents from ESIP s t a f f  on TDRCts s t y l e  o f  
opera t ion  f o l l  ow: 
a) The P r o j e c t  Agreement was s igned w i t h  AAU. Th i s  had l e d  
t o  long t ime delays fo r  t r a n s f e r r i n g  funds. I n  the  fu tu re ,  i t  has 
been suggested t h a t  an agreement w l t h  IAR would reduce t h i s  type of 
del  ay . 
b )  Progress Reports should o n l y  be requ i red  one per  annum, 
pre ferab ly  a t  t h e  end o f  t h e  harves t  season i n  February/March. 
c )  F inanc ia l  statements should c o i n c i  de w i t h  t h e  f i n a n c i a l  
year  of the  r e c i  p i e n t  i n s t i t u t i o n .  
d) I n  some cases i t  may be expedient  f o r  IDRC t o  purchase 
equipment on fore ign markets. 
I n  general,  ESIP found t h a t  IDRC was ab le  t o  respond q u i c k l y  
t o  requests f o r  admi n i s t r a t i  ve support.  ESIP considered the  l ack  
of i n te r fe rence  by IDRC i n  t h e  opera t ion  of t h e  program t o  be an 
impor tan t  f a c t o r  i n  t h e  r a p i d  expansion o f  t he  program. 
A p r o j e c t  adv isor  was at tached t o  t h e  p r o j e c t  i n  Phase I t o  
a s s i s t  t h e  p r o j e c t  leader  w i t h  t h e  development and opera t ion  o f  t h e  
program whi l e  graduate students were on t r a i n i n g  programs overseas. 
'The adv isor  was a young Canadian l a n t  breeder w i t h  the  Canadian 
Un ive rs i  t y  Serv ice Overseas (CUSO ! program. The r o l e  o f  t he  p r o j e c t  
adv isor  was t o  a c t  as an a s s i s t a n t  t o  t h e  p r o j e c t  leader. I n i t i a l l y ,  
the  Eth iopians expressed disappointment t h a t  t he  adv isor  was n o t  an 
01 der  and more experienced s c i e n t i s t .  However, a t  t he  termi  na t i on  
o f  Phase I, i t  was concluded by IDRC, t h e  p r o j e c t  adv isor  and ESIP 
s t a f f  t h a t  t h i s  arrangement had worked we1 1. The p r o j e c t  adv isor  
j o ined  t h e  p r o j e c t  a t  t he  same t ime as the  f o u r  graduate students 
from the  Alemaya Col lege of A g r i c u l t u r e  w i t h  whom he worked d i r e c t l y  
dur ing  the  f i r s t  year.  I n  t h e  second yea r  when the  f o u r  departed 
f o r  overseas studies,  t h e  p r o j e c t  adv i so r  and t h e  p r o j e c t  leader  were 
l e f t  t o  operate the  program w i t h  t h e  he1 p o f  l o c a l  research ass is tan ts .  
The p r o j e c t  advisor  terminated h i s  c o n t r a c t  on schedule and l e f t  t he  
p r o j e c t  i n  t he  t h i r d  year. A t  t h a t  t ime no t ra inees  had re tu rned  
l eav ing  an apparent gap i n  the  c o n t i n u i t y  of t he  p r o j e c t .  Fortu- 
na te ly ,  no co l lapse occurred w i t h  t h e  departure of t he  p r o j e c t  
advisor.  I n  f a c t ,  by  t h i s  s tage t h e  research ass i s tan ts  had been 
s u f f i c i e n t l y  t r a i n e d  t o  p rov ide  the  p r o j e c t  leader  w i t h  the  assis-  
tance requ i red  t o  c a r r y  on t h e  p r o j e c t .  P r o j e c t  c o n t i n u i t y  was 
maintained and a r e t u r n i n g  graduate s tudent  was placed i n t o  the  pro- 
j e c t  w l t h  no d i f f i c u l t y .  
I n  summary, t h e  ESIP s t a f f  appeared very conversant w i th ,  
and app rec ia t i ve  of, IDRC's ph i1  osophy and s t y l e  of operat ion.  
Moni t o r  v i s i t s  by IDRC s t a f f  were important ,  e s p e c i a l l y  t h e  tech- 
n i c a l  and s c i e n t i f i c  i npu ts  i n t o  t h e  program a t  the  t ime o f  t he  
review and development of Phase I 1  o f  t h e  p r o j e c t .  
4. DEVELOPMENT IMPLICATIONS 
The most s i g n i f i c a n t  accorr~pl ishment o f  t h i s  p r o j e c t  has been 
the  es tab l  ishment o f  a n a t i o n a l  E th iop ian  research u n i t  responsib le 
f o r  t he  improvement o f  sorghum. 
The s i n g l e  most impor tan t  reason f o r  success has been t h a t  
t h e  p r o j e c t  developed under the  very strong, capable and 
committed leadersh ip  of t he  p r o j e c t  leader .  He has mot iva ted  a 
competent team of researchers and as a r e s u l t  ESIP has been estab- 
1 ished as an independent research u n i t  which i s  n o t  f o r m a l l y  
responsib le t o  any M i n i s t r y  o r  pa ras ta ta l  i n s t i t u t i o n  b u t  has 
nevertheless developed very c lose  1 inkages w i t h  these E th iop ian  
organizat ions.  
Aside from t h e  techn ica l  achievements, t h e  p r o j e c t  has 
achieved subs tan t i a l  progress i n  t he  f o l l o w i n g  areas: 
a) A core of s c i e n t i f i c  expe r t i se  on sorghum improvement 
has been es tab l  i shed. 
b )  ESIP has gained n a t i o n a l  respect  and become an important  
con~ponent of E th iop i  an a g r i  c u l  t u r a l  research. 
c) ESIP has a l s o  gained i n t e r n a t i o n a l  r e c o g n i t i o n  and forms 
an essen t i a l  p a r t  of the  g loba l  sorghum network. 
d) To a l i m i t e d  ex ten t ,  ESIP has i n i t i a t e d  work w i t h  farmers. 
It i s  t h e  op in ion  of bo th  ESIP and IDRC s ta f f  t h a t  i n  the  
f u t u r e  ESIP w i l l  have t o  address i t s e l f  t o  t h e  f o l l o w i n g :  
a) ESIP w i l l  have t o  work c l o s e l y  w i t h  farmers and con- 
sumers of  sorghum t o  determine t h e  requirements and cons t ra in t s  of 
t he  benef ic iary.  Formal 1 i a i  son w i t h  i n s t i t u t i o n s  i n  E th iop ia  should 
be formed. ESIP should a l s o  develop w i t h i n  i t s  s t ruc tu re ,  an 
extension u n i t  under a Farm T r i a l s  O f f i c e r .  
b) As the  ESIP program matures, i t  should become systems 
or ien ted .  Besides the  improvement program, research should i n c l  ude 
storage and m i l l i n g  problems f o r  t h e  smal l  farmer and u t i l i z a t i o n  of 
sorghum i n  t r a d i t i o n a l  and new foods. 
c )  To date, ESIP has been t o t a l l y  f inanced from ex te rna l  
sources. 
I n  the  fu tu re ,  ESIP w i  11 have t o  become fo rmal ly  l i n k e d  t o  
the  IAR; if i t  in tends t o  o b t a i n  government f inancing. Therefore, 
any proposed agreement between ESIP and IDRC should be arranged w i t h  
I D R C  and TAR. 
I n  conclusion, the p r o j e c t  leader  suggested t h a t  I t  would 
have taken a t  l e a s t  10 years t o  accomplish what has been done a t  
E S I P  i n  f l v e  years under normal circumstances. 
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APPENDIX C . 
Budqet 
Salar ies & A1 lowances 55,600 
Research Expenses - 
Capital  Expenses 26,000 
Tra in ing 20,000 
Publications & Workshops - 
Travel 6,000 
Consul tancy - 
TOTAL 107,600 




Actual X Spent Budget 
32,817 59.0 49.700 
YEAR 2 




















Actual % Spent Budqet 
39,037 53.0 85,900 
25,712 92.7 28.500 
18,696 19.9 18,000 
- 0 9,500 
- - 3,000 
9,335 98.3 17,000 
360 12.0 3,500 
--- 
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A r i d  Land A g r i c u l t u r a l  Development Program 
Addis Ababa U n i v e r s i t y  
E th iop ian  N u t r i t i o n  I n s t i t u t e  
Extension and P r o j e c t  Imp1 ementati on Department 
E t h i o p i a  Sorghum Improvement P r o j e c t  
I n s t i t u t e  of A g r i c u l t u r a l  Research 
I n t e r n a t i o n a l  Agr i  c u l t u r a l  Research Centre 
I n t e r n a t i o n a l  Centre f o r  A g r i c u l t u r a l  Research i n  the  Dry Areas 
I n s t i t u t e  f o r  Crops Research i n  the  Semi-Arid Tropics 
Nat iona l  Crop Improvement Commi t t e e  
Nat ional  Seed Counci l  
Nat iona l  Y i e l d  T r i a l s  
Semi - A r i  d Food Grain Research and Devel opment 
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